Abstract -The paper presents the characteristics of leather and hair of Nenets deer of different age and sex groups. The results obtained in the course of study indicate that the hair covering is much better in young animals. With age, there is a gradual decrease in the hair thickness and a slight increase in its length. The number of hairs of females per 1 cm2 of skin prevails over males, but the top hair of males is visually thicker and the structure has more down hair. The color characteristics of deer have shown that dark-brown and brown colors predominate in Nenets deer bred in OOO State Farm Baydaratsky, ZAO Nydinskoe, and Municipal Deer Farm Yarsalinskoe, which accounts for more than half of the total livestock.
INTRODUCTION
As 1/16 of the territory of Russia is located in tundra, the reindeer herding plays an important role for national economy. It is the main occupation, and, moreover, the way of life of the majority of small-numbered peoples of the North. Being not costly, the reindeer herding provides a lot of valuable products, and, therefore, it is the most cost-effective industry.
Deer may contribute a lot to the development of vast territories of the region in terms of agriculture, since only these animals eat lichens --the most common plants in the North. Such sectors as animal farming, hunting, handicraft, and pharmaceutical industry are closely related to the reindeer herding, where deer is an important source of endocrine and other crude drugs [1] [2] [3] [4] .
The reindeer herding is one of the oldest branches of agriculture. The economic importance of reindeer herding for the Far North is determined by small amount of feed supplies of tundra and forest-tundra consumed by deer and the creation of material values necessary for small-numbered peoples of the North.
For many years, the main task of the region regarding the reindeer herding, including the Tyumen North, was to provide the region's population with cheap meat, which is an indispensable product in their diet, and only in recent years a great importance has been placed on technical wastes, such as blood, antlers, horns, hooves, endocrine organs --the most important raw materials for medical industry [5] [6] [7] [8] [9] .
Hair covering is one of the signs of adaptability of a living organism to environmental conditions. It plays the role of a heat insulator and varies within the same species not only depending on the climatic zone, but also on the season of the year [10, 11] .
Reindeer have a good hair covering; even the inner side of the ears, the nose mirror, the udder and the face end are covered with hair. The mane (dewlap) is well developed on the underside of the neck. In addition, the insulating properties of skin are improved due to the reduction and contraction of skin capillaries in winter.
covering hair, i.e. top hair and undercoat -fur hair. The top hair is spindle-shaped, the pith of which is up to 90% of the entire hair thickness, consisting of large, hollow, keratinized cells. Having this structure, the hair covering forms a thick and dense, air-saturated layer that reliably protects the body from cold in winter [12, 13] .
The studies were carried out within the framework of complex biotechnological characteristics of Nenets deer in different climatic zones. According to literary sources there are no similar studies.
The purpose of study. To study hair peculiarities of Nenets deer of different age and sex groups of animals in the leading enterprises of the YNAO.
II. DESCRIPTION OF THE STUDY
The studies on the characteristics of hair covering were carried out in the autumn period in accordance with the methodical instructions provide by L.P. Prakhov and G.A. Chernov [14] . Hair samples were taken from the middle part of the last rib in September, when after spring molting new hair grows on the area of 1 cm 2 . Hair samples were taken with the help of a special device for collecting hair [15] . The hair density was determined by calculating the actual amount of hair in the sample. The length of 100 hairs is measured with graph paper.
Three heads were selected from each sex and age group to carry out studies in the main farms of the YNAO for Nenets deer breeding.
III. RESEARCH RESULTS
The skin of deer is a valuable raw material for leather and fur industry.
According to the structure, the skin consists of three layers, such as the epidermis, which is about 1% thicker than the skin; the middle layer, i.e. the skin itself which accounts for 84% and the subcutaneous tissue amounting to 15% [17] .
The technological qualities of reindeer skin depend on multiple factors: the animal's sex, its condition, and also the time of slaughter.
During the studies the quality of deer skins obtained after the slaughter of male calves at the age of 6 months has been evaluated. The adult stud bulls and steers have gone through the same procedure in every farm. A total of 162 skins were analyzed, of which 87 skins were obtained as a result of slaughter of calves and 75 skins were obtained from adult males.
Characteristics of deer skins after the slaughter are presented in Table 1 .
As a result, it was found out that the length, width and weight of skins did not change significantly within the age and sex group. The skin of young stock ranged within the following parameters: the length ranged from 101.82 to 102.78 cm, the width ranged from 80.52 to 81.59 cm, and the weight ranged from 1.27 to 1.33 kg. The area of the skins was in the range from 82.00 to 83.86 dm 2 , which is less by 8.0 and 6.14 dm 2 in comparison with data provided by A.D. Mukhachev [17] . The area of calf skin was 90-120 dm 2 . The skin quality of stud bulls and steers, as well as length, width, area, and weight was greater in deer from Municipal Deer Farm Yarsalinskoe and amounted to 134.8 cm; 104.0 cm; 140.2 dm 2 , 3.37 kg, respectively. According to D.I. Syrovatskiy, M.P. Neustroev [21] , the area of skins of stud bulls and steers is 125-175 dm 2 . The data obtained in the course of this study correspond to the same range.
The deer skins are not very thick, but they are distinguished by high strength and tensile properties.
To the present day, the peoples of the North make clothes and shoes from the deer skin. They also make coverings for mobile homes, make sleeping bags and blankets, and warm the cradles. The skin is used for warming the floor in their dwellings; it is put on sledges for warmth and comfort, the skin is also used to cover goods transported on sleds. Besides, the reindeer fur is used for making hats, fur clothes, as well as durable and beautiful shoes. Felt boots with leather soles and boots made from reindeer skin are in high demand among the population. In addition, the reindeer skin is used for finishing and making souvenirs, as well as for making bags.
However, the skins obtained during the mass slaughter are not really valuable. The skins of young animals, in particular, the skins of calves up to 3 months are in high demand.
Based on the above, one may conclude that the minimum values for all indicators were found in the skins obtained from the State Farm Baydaratsky, and the maximum values were found in the Municipal Deer Farm Yarsalinskoe. This is probably due to the fact that the deer of Nenets breed are larger in size in the Municipal Deer Farm Yarsalinskoe.
Characteristics of the hair of Nenets deer are presented in Table 2 . Analyzing the data obtained, it can be concluded that the hair covering is much better developed in young animals. With age there is a gradual decrease in the hair thickness and a slight increase in the hair length.
Advances in
Young animals have the most dense and relatively short hair. At this age the top hair is very thin and soft and are close in its structure to the down hair. At the age of one and a half years old there is a noticeable decrease in the hair density (from 30 to 40%). It should be noted that in females the number of hairs per 1 cm2 of skin prevails over males; however, in males the top hair is visually thicker, and there is more down hair in the structure (Table 3 ).
The steers had the thickest top hair (about 250 microns) with a strongly developed and long fur fiber, about 12 microns. Downy fibers tightly intertwine the top hair preventing it from disintegration. The proportion of the down hair stayed within 53% of the number of all fibers in the hair structure. In steers (6 years of age and older) there was a slight (top and down hair) , overgrowing the main length of the hair, bend at the ends to the main mass, forming an even staple.
In the structure of the hair covering of different age and gender groups, some peculiarities were observed. Compared to males, the females had a slight advantage regarding the top hair. However, the downy fiber characteristics were much better in males. The young stock of the current and previous years had significant difference in the ratio of top and down hair, which is associated with age, and so called hair immaturity. The she-deer of the productive age had this difference within 10% with the predominance of top hair. On the contrary, the steers and riding bulls had the best development of down hair (within 6% difference).
Throughout its length, hair was of different colors, i.e. the hair base had a gray tint, the middle part was dark-gray, and the hair end was gray with yellowish tint, which is associated with the exposure to the sun and precipitations.
The coloring of the hair in deer is a variable morphological feature. However, the similarity of deer in a herd by color indicates a more stable heredity of animals. The hair coloring of deer determines the number and distribution of pigments of melanin, guanidine and carotenoid substances. The color of reindeer is determined by the method provided by E.S. Lenartovich [16] .
In summer, the body of a deer is covered with short dark hair. By autumn, the wool grows and in winter it becomes lighter in color. Calves tend to have a darker coloration compared to adults.
The color of different parts of a deer's body is not the same in intensity. When determining the color of a deer, the main attention is paid to the color of its body. According to A.D. Mukhachev, the reindeer color varies from dark-brown to white [17, 18] .
Determination of the color of animals in farms was carried out visually, when running deer through the coral. The color characteristics of the animals are presented in Table 4 .
The reindeer color depends on the season of the year. In summer, deer are of darker color than in winter, since after changing the winter hair, the covering hair and the underfur grow first. In autumn, the bright top hair begins to grow, due to which the color of deer becomes lighter. In spring, the deer begins to molt, their hair fades, which allows the deer to reflect excessive amounts of ultraviolet radiation. At the end of summer, when radiation is low, the dark color makes it possible for a deer to receive a sufficient amount of ultraviolet radiation. The light color helps saving the inner heat during the snow period.
As a result of the study, it was revealed that dark-brown and brown colors predominate in animals of Nenets deer bred in the ОАО State Farm Baydaratsky, ZAO Nydinskoe, Municipal Deer Farm Yarsalinskoe, which makes up more than half of the livestock. The body of such animals is colored gray-brown, the neck and sides may be light gray, the limbs and the belly are usually dark. Deer colored light-brown are distinguished by a lighter coat color; their limbs and belly are also dark.
Deer colored dark-brown have almost no dark top hair; light-brown deer have this hair type on the forehead, ears, legs and neck, and the gray ones have the top hair all over the body.
In black-and-white deer, the white hair is spread over the body in spots of various sizes and shapes. Such animals are found in herds as single individuals. Black-and-white deer are very beautiful; therefore, herders call them 'nuggets'. The skin of 'nuggets' is used to decorate festive clothing of men and especially women. There are also very few light, gray and white deer. Animals of these colors are considered less strong and enduring compared to deer of other colors (especially brown of different shades). When wolves attack a herd, these deer are the first to suffer. Such deer are mainly kept as 'domestic animals' for children and as riding deer. A great advantage of deer of this color is their beautiful coat color. The skin of these deer is used to make decorative fur products and to tailor women's clothing [19, 20] .
IV. CONCLUSION
The analysis of hair characteristics of Nenets deer of different age and sex groups showed its best development in young animals. It was noted that with age there is a gradual decrease in the hair thickness and a slight increase in its length. The females' hair is denser compared to the males' hair; however, in males the top hair is visually thicker, and the structure has more down hair. Traditionally preferred hair color of Nenets deer in the YNAO reindeer herding is darkbrown.
